This paper subjects the Portfolio Balance Theory to empirical scrutiny using panel data of OECD countries. Thus, it examines the response of exchange rate to stock price changes contrary to the prominent practice in the literature where the former is hypothesized as the predictor. It also tests for the role of asymmetries in the nexus in response to the increasing evidence in the literature suggesting that most financial series tend to exhibit leverage effects. Given the significance of Euro currency in the OECD, we further partition the full data into Euro and Non-Euro areas. In addition, separate regressions are conducted for the pre-and post-Global Financial Crises (GFC) in order to account for the role of financial crisis in the nexus. For robustness, we consider both nominal and real variables and multiple data frequencies. In all, our findings validate the Portfolio Balance Theory for the full OECD, the Euro area, and the non-Euro area, albeit with lesser evidence for the latter. Also, the validity of the theory became more evident after the global financial crises while both long-run and short-run asymmetries are present in the nexus regardless of the data sample. Interestingly, our findings that give rise to this conclusion are robust to different data frequencies and variable measurements.
Introduction
The widespread adoption of floating exchange rates regimes by many countries and increased integration of the global financial system have encouraged capital flows among countries, and these have evoked researchers" interests to study the link between financial and foreign exchange markets (Phylaktis and Ravazzolo, 2005; Tsai, 2012; Liang et al., 2013; Ndako, 2013; Andrieș et al., 2014; Stillwagon, 2016) . Evidence of strong relationship between the two markets is instructive for domestic policy making and portfolio reallocation because shocks to either market may be transmitted quickly to another or to the domestic economy through various contagious channels (Chkili and Nguyen, 2014; Sensoy and Sobaci, 2014; Dahir, et al. 2017; Leung et al., 2017) . More specifically, arguments from scholars connect equity prices and exchange rates, suggesting that both stock and exchange rate markets are governed by the same set of factors through fund managers" portfolio rebalances (Hau and Rey, 2006; Pavlova and Roberto 2007; Dunne, et al. 2010; Ding and Ma, 2013; Wong, 2017) . These arguments provide research direction for the present study.
Earlier, the stock price -exchange rate nexus has been majorly studied treating exchange rate as the predictor for stock market fundamentals (see for example the works of Phylaktis and Ravazzolo, 2005; Kasman and Tunç, 2011; Dellas and Tavlas, 2013; Zubair, 2013; Al-Shboul and Anwar, 2014; Sui and Sun, 2015; Raza et al., 2016; Zivkov et al., 2016) . 2 The theoretical proposition informing such research interest is linked to Dornbusch and Fischer (1980) . The theory establishes the direction of relationship from exchange rate movements to stock returns at the aggregate level given that changes in exchange rates affect international competitiveness of an economy. For instance, at the aggregate level, domestic currency appreciation (depreciation) decreases (increases) the demand for a nation"s exports and worsens (boosts) its trade balance and thereby depresses (improves) stock prices (see Lin, 2012; Mitra, 2017) . The resulting impacts on firms; their profitability and stock prices depend on whether the they are export or import-based.
When the domestic currency appreciates for instance, we expect decrease in foreign demand of exporting firms" products; consequently, the firms" profits will decline along with their stock prices, and vice versa for importing firms (see Pan, et al. 2007 for more).
On the other hand, a study of this nature is rooted in the portfolio balance approach of Branson (1983) ; Frankel (1983) and Branson and Henderson (1985) to explain exchange rates on the basis of stock prices. Here, exchange rates are driven by the changes in stock prices through changes in supply and demand of foreign and domestic assets in internationally diversified portfolios (see Chkili and Nguyen, 2014; Moore and Wang, 2014) . The Portfolio Balance Theory (PBT) leans on risk averse behaviour of investors who allocate their resources between domestic and foreign financial assets in which they seek to diversify their investment portfolios from countries with lower stock returns to countries with higher stock returns. Such increase in demand for domestic stocks of high-return yield economy causes higher needs for the currency, which eventually leads to its appreciation (Kutty, 2010; Walid, et al. 2011; Ulku and Demirci, 2012; Salisu and Oloko, 2015; Zivkov, et al 2016) . In other words, 3 the model predicts negative relationship where increase in domestic stock prices indicates rise in wealth and the demand for money resulting to increase in domestic interest rates and consequently, rise in capital inflows, domestic currency appreciation and a fall in the real exchange rate (Diamandis and Drakos, 2011; Dahir, et al. 2017 ). 4 Interestingly, considering the role of financial crises in the foregoing analysis appears to corroborate the position of the portfolio balance theory. The underlying intuition is such that in periods of crisis, asset returns are lower and their volatilities increase and these have implications for correlating with other asset markets like the foreign exchange since money is also an asset (see Climent and Meneu, 2003; Guo, et al. 2011; Lin, 2012) . More elaborately, it follows that during financial bubbles in stock markets; profit-opportunity-seeking investors cause substantial 3 A more elegant presentation of this theory can be found in the works of Ding and Ma, (2013) . The authors link exchange rate dynamics with financial assets" portfolio reallocation between domestic and foreign assets given that financial customers are always profit seekers and attempt to maximize the return of their portfolios. Using a twoeconomy case study, one with higher assets return designated as high-return-currency (HRC) and the other with lower asset returns. The ensuing arguments is such that financial customers tend to hold more HRC assets when they become more risk-loving or the relative return of the assets is expected to increase. Such a portfolio reallocation generates buy order toward the HRC and the currency appreciates leading to fall in exchange rate. 4 See Kodongo and Ojah (2012) for empirical evidence as well as extensive review of literature on the nexus between portfolio flows and exchange rate determination.
quantities of foreign capital to leave the stock markets and this eventually lead to currency depreciation (see Tsai, 2012) . 5 Thus, for example, the GFC which led to disruptions in capital flows to most developing and emerging economies, and which culminated in the heavy sales of liquidated of financial assets and currencies (in order to reduce the realized losses that investors had already suffered) led to dramatic capital outflow from these countries and precipitated currency depreciation (see Diamandis and Drakos, 2011) .
The objective of this paper is to test the Portfolio Balance Theory (PBT) for the OECD countries.
The work of Liang et al. (2013) also involves "stock-oriented" hypothesis of exchange rates proposed by Branson (1983) and Frankel (1983) similar to the underlying intuition behind the PBT, however, we differ in terms of methodology, data scope and research hypotheses. In other words, we differ markedly from related studies including Liang et al. (2013) as follows. First, we conduct the analyses for regional sub-samples such as Euro and Non-Euro areas. This consideration is inevitable since a good number of the OECD members also belong to the Euro area with attendant implications on the valuation of stocks in the affected region. Nonetheless, any inherent heterogeneity in the Euro area owing to variations in their stock prices is captured in the estimation process (this is explained shortly). The demarcation is also extended to include financial crisis covering both the pre-GFC and post-GFC periods. The idea here is to establish whether the stock-exchange rate nexus is susceptible to exogenous shocks such as those associated with the global financial crisis. If it does, then we do not expect the response of exchange rate to stock price to be identical between the pre-and post-GFC periods. Second, we also account for asymmetry in the stock price-exchange rate nexus in order to test whether exchange rate responds asymmetrically to changes in stock price. There is a growing body of literature particularly in finance suggesting that most financial series tend to exhibit leverage effects including exchange rate and stock price (see for example, Bahmani-Oskooee and Saha, 2016 a&b for asymmetric relationship between stock price and exchange rate although the latter variable is considered as a predictor in these papers unlike in our study where it is hypothesized as the predicted Pesaran et al. (2001) while the nonlinear panel ARDL is the panel representation of Shin et al. (2014) . In the case of the latter, asymmetries are measured in terms of the partial sum decomposition of stock prices into positive and negative components. Fourth, irrespective of the variant of Panel ARDL used, we are able to produce both the long-run and short-run estimates for the stock price-exchange rate nexus. This distinction in the estimates is particularly important when dealing with the PBT as the theory assumes that the relationship is more likely to be evident in the short run. Thus, we offer various long-run and short-run empirical analyses using both the nominal and real variables and different data frequencies [monthly and quarterly]. All these analyses are conducted using three data samples: full data, pre-GFC data and post-GFC data. With all these consideration, we are able to render some robust estimates that may further strengthen our understanding of the dynamics between stock price and exchange rate and whether asymmetries and financial crisis may alter such dynamics.
Overall, our findings validate the Portfolio Balance Theory for the full OECD, the Euro area, and the non-Euro area, albeit with lesser evidence for the latter. Consequently, we argue for portfolio reallocation in favour of more Euro area stocks for smart investment decisions involving the OECD. Also, our evidence lends support to the consideration of long-run and short-run asymmetries in stock-exchange rate nexus. Interestingly, findings that give rise to this conclusion are consistent to data frequency and nature of variables.
Following this section, we structure the rest of the paper as follows. The next section provides motivation for the inclusion of asymmetries and the role of financial crises in the stock priceexchange rate nexus. Thereafter, the discussion of the predictive model and the underlying estimation and forecasting procedures is rendered in Section 3. In Section 4, we offer some preliminary analyses while Section 5 presents and discusses the results. Section 6 concludes the paper.
Asymmetry and the role of financial crises in the stock price-exchange rate nexus
The theoretical basis for the present study, the Portfolio Balance Theory suggests a negative relationship, with co-movement emanating from stock price to exchange rate. Empirical evidences abound on the interactions between stock and foreign exchange markets 6 Recently, and in support of our theoretical construct, Kubo (2012) reports negative relationship between the domestic stock and foreign exchange markets where the exchange rates of the countries examined
show relative vulnerability to fluctuations in international portfolio investments. Corroborating evidence can also be obtained in Lin, (2012) who investigates the co-movement between exchange rates and stock prices in the Asian emerging markets. Like the present study, the study adopts the autoregressive distributed lag (ARDL) model proposed by Pesaran et al. (2001) .
Results show that the co-movement between exchange rates and stock prices becomes stronger during crisis periods and most of the spill-overs during crisis periods can be attributed to the channel running from stock price shocks to the exchange rate. Elsewhere, Chkili and Nguyen, (2014) using a regime-switching model show that stock markets have more influence on exchange rates during both calm and turbulent periods for the BRICS countries.
An interesting result by Tsai, (2012) also in a way supports the portfolio balance theory by showing the negative relationship between stock and foreign exchange markets, but findings
show that this nexus is more obvious when exchange rates are extremely high or low. However, a different strand of the literature also establishes contrasting evidence. For instance, findings from Diamandis and Drakos, (2011) suggest that the stock and foreign exchange markets are positively related and that the U.S. stock market acts as a channel for these links in the countries studied.
Furthermore, for BRICS countries, Sui and Sun, (2015) find significant spill over effects from foreign exchange rates to stock returns in the short-run, but not vice versa and these spill over effects are stronger during the 2007-2009 financial crisis.
Consequently, there are a number of additional empirical evidence to support the notion that accounting for financial crisis matters in the nexus between stock price and exchange rate with argument that volatilities in these markets grow in periods of crises and with the linkage between the markets, financial crisis which affect financial markets could spill over to impact the foreign exchange market (for example Coudert, et al. 2011; Diamandis and Drakos, 2011; Lin, 2012; Tsai, 2012; Chortareas, et al. 2012; Dahir, et al. 2017 [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . The study establish that stock price volatility responds asymmetrically to events in the foreign exchange market. Standing upon this evidence therefore, the task ahead of the present study is to verify whether exchange rates respond asymmetrically to (positive and negative) stock price changes.
The Model and Estimation Procedure
As previously noted, our empirical model hinges on the stock-based Portfolio Balance Theory (PBT) which captures the role of stock prices in the determination of exchange rates. In the PBT, short-run exchange rate adjustments are linked to the dynamics in the asset markets where increases in stock prices encourage the demand for such stocks both from local and foreign investors. In this case, the demand for domestic currency relative to foreign currency in the domestic economy increases which consequently leads to the appreciation of the domestic currency. Conversely, however, decreases in stock prices will lead to depreciation in the domestic currency as investors seek investments elsewhere with higher returns. In this case, the increased outflow of capital fuels higher demand for foreign currency relative to the domestic currency thus, culminating into depreciation of the latter. A typical representation of a bivariate model for the PBT is given below:
where e is the log of nominal exchange rate in which case US dollar is the reference currency;
p is the log of stock price while  is assumed to be identically and independently distributed with zero mean and constant variance. A negative relationship is hypothesized between stock price and exchange rate at least in the short-run. Since we are using panel data of OECD countries, we can re-specify equation (1) in a linear Panel ARDL (1,1) form as follows:
, 1 , 1 , 1, 2, , ; 1, 2, , .
where  is the first difference operator while  measures the short-run relationship between the two variables. The long-run relationship, which is evaluated at 0, 0;
There are a number of attractions to the choice of Panel ARDL. First, the model allows for slope heterogeneity which is a prominent feature of large T panels. Second, it facilitates the computation of both long-run and short-run relationships between asset prices and exchange rate.
Therefore, we are able to compare the long-run relationship with the short-run and a test of equality of the two coefficients can easily be implemented. Thirdly, the model as in equation (2) 7 A number of papers have also modeled exchange rate dynamics (see Moosa, 2013; Moosa and Burns, 2012, 2014a ,b&c; for a review); however, all these papers do not account for the role of stock price and therefore their models and consequently their analyses are not viewed from the perspective of the Stock-based Portfolio Balance theory.
is considered appropriate when non-stationarity is a concern in panel data analyses as in the case in this study. Fourth, it can be used to establish the existence or otherwise of a stable long-run relationship whether the underlying regressors are I(0), I(1) or mutually cointegrated.
An error correction model for equation (2) which accounts for the deviations of the short-run dynamics from the long-run equilibrium can be expressed as:
,1 , 1, 2, , ; 1, 2, , .
where , 1
 is the error-correcting speed of adjustment term. There is evidence of long-run relationship if this parameter is significantly negative and satisfies the stationarity condition; otherwise, there is no long-run.
In order to estimate equations (2) and (3), we employ both the Mean Group (MG) estimator of Pesaran and Smith (1995) and the Pooled Mean Group (PMG) estimator of Smith (1997, 1999) . The MG estimator allows for variations in all the relevant parameters across the groups both in the long-run and short-run. In other words, the MG parameters are simply the  . However, the PMG estimator only allows the intercept and short-run coefficients to differ across the groups but constrains the long-run coefficients to be equal. Since equation (2) is nonlinear in the parameters, a maximum likelihood method is proposed by Pesaran, Shin, and Smith (1999) to estimate the parameters. The corresponding maximum likelihood function for equation (3), which involves taking the log of the product of each crosssection's likelihood, is expressed below:
where   , 1 0 1 , 1 
estimator involves the following steps:
(1) Begin with an initial estimate of the long-run coefficient vector,  ; 
Testing for asymmetries
We also test for possible nonlinearities in the nexus by allowing for asymmetries in stock price.
Financial markets like stock and foreign exchange markets are traditionally preoccupied with news which can be classified as either good or bad. Theoretically, these two news announcements may have dissimilar impacts on the foreign exchange market. For example, if there is bad news, it may discourage investment in the stock market including inflow of foreign portfolio investment, ceteris paribus. This may consequently lead to depreciation in the domestic currency relative to foreign currency as investors may have to seek investments in another country with possibly higher rates of stock returns. The reverse is hypothesized to be the case if there is good news. In essence, positive and negative changes in stock price may have differing effects on the foreign exchange market. This consideration also portends that an assumption of a simple unambiguous link between movements in stock price and exchange rate reaction may not be ideal particularly for foreign exchange markets in most OECD countries that allow for some flexibility in exchange rate. To the best of our knowledge, there is no study that accounts for such nonlinearities in the response of exchange rate to stock price changes particularly for a panel of countries whose consideration may offer some generalization about the nexus. Evidently, the literature is replete with papers on exchange rate modelling and forecasting including asymmetric response (see for example, Moosa and Burns, 2012, 2014 a,b & c; Moosa, 2013 ; for a review), however none of these papers captures asymmetries in the exchange rate model.
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We follow the Shin et al. (2014) approach to capture nonlinearities by decomposing stock price into positive and negative changes. 9 Thus, the nonlinear relationship between stock price and exchange rate nexus is viewed from the "asymmetry" perspective as shown in the works of Shin et al., 2014 and Isah, 2017 , respectively. In other words, the stock price variable -it p , as in equation (2) is now decomposed into positive and negative changes, respectively as follows:
where equations (5a) and (5b) Thirdly, it can also be used to estimate asymmetric cumulative dynamic multipliers that allow us to trace out the asymmetric adjustment patterns following positive and negative shocks to the explanatory variables. In addition, since we are using a nonlinear Panel ARDL, we also able to capture some level of heterogeneity in the asymmetric slope coefficient(s) across groups. The nonlinear variant of equation (2) is specified as:
8 There is also another variant of the literature which considers asymmetric response of stock price to changes in exchange rate (see Saha, Sujata, 2015, 2016a,b ; for a review) which is the converse of the model adopted in this paper. Such considerations usually rely on the asset pricing models like the Arbitrage Pricing Theory which allows for macroeconomic factors in the asset pricing model. Thus, in this case, exchange rate is the predictor and not the predicted as hypothesized in our study. 9 Some of the studies that have used this approach include, but not limited to, Apergis (2015) , , Bahmani-Oskooee and Aftab (2017a,b), Bahmani-Oskooee and Kanitpong (2017), Saha (2016a,b,2017) and Salisu and Isah (2017) . 
In equation (7), it is assumed that
suggesting that exchange rate does not respond asymmetrically to changes in stock price in the long-run although it does in the short-run.
H is true (implying that there is no short run asymmetry) but there is in the long run, then, equation (6) becomes:
In equation (8), the effects of positive and negative stock price changes on exchange rate are identical in the short run;
although such "symmetry" fizzles out with time (i.e., in the long-run). In a situation where both null hypotheses are not rejected, then, equation (6) reduces to equation (2) where exchange rate is assumed to respond symmetrically to changes in stock price.
Data and Preliminary Analyses
The data set utilized are monthly stock prices and exchange rates of 32 OECD countries, the As orthodoxy, we consider the statistical features of the series for each sub sample and full sample, starting with the descriptive statistics in Tables 2 and 3 , respectively. The mean statistic for example, reveals that average stock price is larger in the OECD region after the global financial (GFC) crisis of 2007 than before but at a cost of higher volatility as depicted in the standard deviation, skewness and kurtosis. The inverse is experienced in the case of exchange rate; better average exchange rate with lesser volatility is obtained before the financial global crisis than after. To further break down this revelation, we consider sub samples of Euro area and non-Euro area. For stock price, the non-Euro area performed better on the average than the Euro area, even when the comparison is further broken down into pre-and post-global financial crisis.
However, exchange rate portrays the Euro area better, as on the average their exchange rate performs better with lesser volatility than that of the non-Euro area before and after the global financial crisis.
Furthermore, adjusting for inflation in the series by calculating the real stock price and real exchange rate, same comparison as in the case of nominal values is obtained. The stock price full sample performs better after GFC than before, with higher volatility while the inverse is established for real exchange rate. Average stock price for the non-Euro area outshines that of the Euro area on the average, considering pre-GFC and post-GFC. In addition, exchange rate for the Euro area seems better, as on the average, it performs better pre and post GFC, with lesser volatility than that of the non-Euro area. Intuitively, in order to visually inspect any possible co-movement between stock price and exchange rate, we plot the exchange rate against each of the selected stock price indexes for each country as shown in figures 1 and 2, respectively. It is evidenced that exchange rate and stock price co-move for all the countries, although the rate of co-movement seems different in each country. More of note however, is the case of Global Financial Crisis of 2007; all countries" series responded to this period, directions or rates of co-movement between exchange rate and stock prices virtually changed for all. Apart from the warning about responses in pre-and post-GFC, the standard deviations of the full samples for each subsample further signal of possible asymmetry in the stock price-exchange rate nexus.
As traditional for macro panels with large T, the relevant variables are subjected to panel unit root test (see Table 4 
Discussion of results
Essentially, this study rests on the Portfolio Balance Theory (in line with theoretical constructs of Branson, 1983; Frankel, 1983; Branson and Henderson, 1985; Ding and Ma, 2013 among others) to validate or refute the negative impact of stock prices on exchange rates of OECD countries" currencies denominated in the USD. This is done with the view to comment, on the basis of panel Autoregressive Distributed Lag (ARDL) models, on how stock price affect exchange rate behaviour in both short and long run. For extensive analyses, one, we estimate both the symmetric and asymmetric panel ARDL models to differentiate the linear and nonlinear responses of exchange rates from stock price changes; two, we conduct analyses for nominal and real stock price and exchange rate variables; three, we consider four data samples and estimate three different panels within the OECD, that is, the full OECD sample, the Euro area, and the non-Euro area; four, we explore the role of financial crisis in the nexus by dividing the time frame for each of the four previously mentioned panels into three data samples, full-period sample, pre GFC and post GFC. Lastly, for robustness, we investigate the consistency of the preceding results based on monthly data for quarterly data.
We turn to the discussion presently.
5.1
The Linear (Symmetric) ARDL Model
Nominal Variables
Beginning with the symmetric panel ARDL model, we discuss the result of the linear stockexchange rate nexus based on nominal series as contained in Tables 5 to 7 For the full OECD panel data, we prefer the PMG for the full sample and pre GFC while the MG is chosen for the post GFC data sample. While the short-run and long-run coefficients of stock price are both negative and significant in the full sample analysis, this is only true in the long-run in the pre GFC and in the short-run in the post GFC. In the Euro area, the coefficients exhibit short and long-run negative significance in full and post GFC data samples while a positive relationship is observed in the short run in pre GFC. Convincing evidence based on the level of significance show negative and significant short-run stock price-exchange rate nexus in the non-Euro area for full sample and post-GFC but in the long run for the pre-GFC.
In all, on the average, while negative and significant impact of stock price on exchange rate is established for the full sample and post-GFC in the short-run, the pre-GFC consistently turn up negative nexus in the long run. These evidences appear to validate the Portfolio Balance theory (for the nominal variables) especially for the full sample and the period after the global financial crisis. This indicates that the global financial crisis might have a role to play in the nexus given that the negative impact is delayed to the long run in the pre-GFC sample period, which also covers the GFC period. Further, aside validating the PBT for OECD countries, our results also corroborate findings from Walid, et al. (2011) values of Hausman test. Also, ec denotes the error correction term, lstock is the log of stock and d.lstock is the first difference of lstock. The lstock is for the long-run and d.lstock for the short-run.
Real Variables
We attempt to corroborate evidence obtained from the stock price and exchange rate nexus hitherto expressed in nominal terms (as shown in Tables 5 to 7) now as real variables. The resulting findings are contained in Tables 8 to 10 . After controlling for inflation, the results from the full OECD and the Euro area support the previous evidence where the full sample and post GFC reveal negative and significant estimates in the short and long-run while this relationship is only established for the long-run in the pre GFC. In contrast however, the nonEuro area in most data samples either show evidence of positive or no significant nexus between stock and exchange rate. These results show that for the real variables, the PBT is only established for the full OECD and the euro area. Harmonising the findings for the two data forms, therefore, one could safely confirm the PBT for the Euro area as well as the viability of its stock markets over the non-Euro sub-panel. One could also further argue that risk averse investors especially in the OECD interested in portfolio reallocation/diversification could take advantage of better opportunities offered by firms in the stock markets of Euro area. values of Hausman test. Also, ec denotes the error correction term, lstock is the log of stock and d.lstock is the first difference of lstock. The lstock is for the long-run and d.lstock for the short-run. values of Hausman test. Also, ec denotes the error correction term, lstock is the log of stock and d.lstock is the first difference of lstock. The lstock is for the long-run and d.lstock for the short-run.
5.2
The Non-Linear (Asymmetric) ARDL Model 5.
Nominal Variables
We build on the results obtained from the linear model which validate the PBT across the panels for the full sample and the post GFC using the nominal variables and in two of the panels (full OECD and euro area) using the real variables. We provide additional evidence on the relationship to show whether the nexus shown to be linear could actually be nonlinear; that is, whether asymmetry matters in the relationship. Results stemming from Tables 11 to 13 reveal that both short-run and long-run asymmetry could matter in virtually all the panels and data samples except for the evidence of no long-run asymmetry in pre GFC in Euro area.
The conclusion is based on the chi-square distributed Wald test with the null hypothesis of identical impact of the positive and negative stock prices changes on exchange rate. In essence, our results provide enough evidence to validate the theoretical construct of Dieci and Westerhoff (2013) for OECD as previously espoused in this paper. We can safely conclude that asymmetry does matter in the nexus given that the consistent non-rejection of the null hypothesis for the Wald test. Nonetheless, virtually all the estimates for the positive and negative stock price changes, whether in the short-run and long-run, consistently produce negative impacts on exchange rate like the symmetric case. Thus, even when the asymmetry is found to be significant, the PBT is still largely upheld. 
Real Variables
We further assess the asymmetric nature of the stock-exchange rate nexus for the variables in real terms to either verify or disprove the results obtained from preceding analysis based on nominal variables. The ensuing results on the real variables are contained in Tables 14 to 16. Like the nominal variables, the results also support the significance of asymmetry in the nexus both in the long-run and short-run again judging by the Wald test. Thus, notwithstanding the variations in the magnitude and direction of relationship between the nominal and real variables, the conclusion about the role of asymmetry remains the same regardless of the nature of variables.
In terms of the direction of relationship, in contrast with the behaviour of the nominal variables where both the positive and negative shocks to stock prices exert negative effects on exchange rate in most cases, the estimates in real terms from full OECD, Euro area and nonEuro area for full sample and post GFC show consistently that positive and negative shocks to stock prices exert positive and negative impacts, respectively on exchange rates both in the short-run and long run. Yet again, the results are largely inconclusive for the pre-GFC subsample. 
Robustness Checks with Quarterly Data
The previous analyses with nominal and real data are conducted with monthly data of OECD stock prices and USD denominated exchange rates. In the event of differing outcomes from the nominal and real series, it becomes necessary to test the consistency of our findings to data frequency. We therefore, examine the robustness of our results for nominal and real variables based on the findings from quarterly data analysis of linear and nonlinear nexus between the variables of interest. However, due to data constraint, we are only able to estimate the full data sample for this data frequency (see Tables 17 However, in terms of direction of relationship, the results for the non-linear variant using the quarterly frequency seems to validate the PBT like the results for the nominal variables involving the monthly frequency. 
Conclusion
This paper provides a new insight into the stock -exchange rate nexus. The study departs from the vast majority of the extant literature which predict stock prices on the basis of exchange rates of the concerned economies. Conversely, the present study seeks to unravel the extent to which exchange rates of OECD countries respond to stock price shocks with a view to validating the Portfolio Balance theory for the OECD. We adopt the panel Autoregressive Distributed Lag (ARDL) models to examine the short and long run impacts of stock price on exchange rate behaviour. We conduct extensive analyses where we estimate both the symmetric and asymmetric panel ARDL models to differentiate the linear and nonlinear responses of exchange rates to changes in stock price for the full OECD sample, the Euro area, and the non-Euro area. Our analyses also involve both the nominal and real stock price and exchange rate variables for the various data samples and we test for robustness using both monthly and quarterly frequencies. We validate the PBT for the OECD and show that it is more pronounced in the Euro area than the non-Euro area regardless of the data frequency. We therefore argue that investors in the non-Euro area could take advantage of better opportunities through portfolio reallocation/diversification towards stock markets of
